Introduction
Sheep are stimulated to breed by short daylength and it is thought that the pineal hormone melatonin, plasma concentrations of which are elevated during the hours of darkness (Arendt, Symons & Laud, 1981 ;  Lincoln, Almeida & Arendt, 1981) , is the primary mediator of the stimulus (Bittman, Dempsey & Karsch, 1983) . The nocturnal rise in plasma melatonin concentrations is readily mimicked by oral administration of the hormone during the hours of daylight, with elevated values being sustained for periods exceeding 7 h (Kennaway & Seamark, 1980) . Feeding melatonin to ewes in the afternoon can therefore signal shortening of daylength by producing high plasma concentrations which are sustained until endogenous secretion of the hormone is initiated by the onset of darkness. Melatonin given by this method over a period of several weeks has been shown to induce the early onset of the breeding season in ewes (Kennaway, Gilmore & Seamark, 1982; Arendt, Symons, Laud & Pryde, 1983) and to advance the seasonal cycle in male white-tailed deer (Bubenik, 1983) . The present study was undertaken to see whether exogenous melatonin could advance the onset of the breeding season in another short-day breeder, the red deer (Cervus elaphus). Progesterone concentrations in plasma were determined by a modification of the radioimmuno¬ assay method of Henricks, Dickey & Hill (1971) . The antiserum (HP/S/53-II C from Guildhay Antisera, University of Surrey, England) and the cross-reactions, as stated by the suppliers, were 0-3% with 17-hydroxyprogesterone, 0-8% with corticosterone, 0-9% with deoxycorticosterone and negligible for other steroids. To each tube, 0-1 ml of a 1:12 500 dilution of the antiserum was added together with 80 pg (0-02 pCi) of tritiated progesterone (TRK 413, from Amersham International, Bucks, U.K.). Separation of the bound and free fractions was by dextran-coated charcoal. Intraand inter-assay coefficients of variation were 9 and 13% respectively. The sensitivity of the assay was 0-2 ng/ml. Successful mating was judged to have occurred when oestrus was followed by consistently high ( > 1 ng/ml) plasma progesterone values.
Materials and Methods

Discussion
The onset of seasonal oestrous cyclicity in melatonin-treated hinds was earlier than that for control hinds by 2-8 weeks, a similar advance to that reported for ewes by Arendt et al. (1983) . Unlike the sheep trial, the present experiment included the presence of a male in the building at all times (treated or untreated), thus allowing the possibility of pheromonal effects, but equally on both groups of hinds. However, oestrus was not advanced in the control hinds compared with hinds outdoors, and the earlier onset of oestrus in the treated hinds was evidently induced by the exogenous melatonin. Not only did these hinds show oestrus at a time when the controls were in natural seasonal anoestrus, but once started they remained cyclic throughout the normal breeding season until successfully mated. It remains to be tested whether the first melatonin-induced cycles are fertile.
The normal pattern of antler cleaning and onset of rutting behaviour in red deer stags is very strictly seasonal (e.g. Clutton-Brock, Guinness & Albon, 1982 ). The effect of melatonin feeding on the stag in the present trial was dramatic, with early visible changes in antler development, as reported for white-tailed deer (Bubenik, 1983) . Rutting behaviour began 6-8 weeks ahead of normal and, as with oestrus in the hinds, once started, it continued throughout the normal season.
In the present study, the induction of natural breeding patterns in male and female deer by oral administration of melatonin indicates that melatonin could be the natural mediator of the repro¬ ductive response to photoperiod in red deer as it appears to be in the ewe (Bittman et al, 1983) . The time interval between melatonin administration and sunset remained well within 7-8 h, this being the duration for which melatonin-fed sheep have sustained high plasma melatonin values (Kennaway & Seamark, 1980; Kennaway et al, 1982; Arendt et al, 1983 
